It is well known that the Sato theory [1] [2] [3] is a powerful tool for studying the Lax pairs, solutions, symmetries, conserved densities, reductions and constraints of (2+1)-dimensional systems. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] In the Sato's approach, the pseudo-differential operator
is a starting point, ðL n Þ þ and the Lax equation
are key roles. Here, we denote
In this paper, we would like to derive some general formulas in the Sato theory for simplifying calculations. These formulas are more simple than those obtained by Strampp.
7)
In order to derive ðL n Þ þ in a simple way which is unlike the traditional treatment, we first notice that
If we denote
eq. (3) is essentially a set of differential equations about the unknown functions a 1 ; a 2 ; . . . ; a n . So, ðL n Þ þ can be determined uniquely by
With the help of the formulas
and substituting (4) into (5a), it is not difficult to find that eq. (5) is equivalent to 
Then we have the following general formula for determining ðL n Þ þ :
in which k ¼ 4; 5; . . . ; n.
Here are some results of ðL n Þ þ obtained according to the formula (6):
With the formula (6) in hand, we can further give the following explicit form of the Lax equation (2) In what follows, we will list some formulas about the modified KP hierarchy which is associated with the pseudodifferential operator
In this case, let
Then, similarly, we can find that ð L L n Þ þ1 can be determined by This project is supported by the National Science Foundation of China.
